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AUTHORS: 


TITLE: 


PERIODICAL: 


Bokov, V. A- and Myl'nikova, I. Ye. 
: ; 


Ferroelectric Properties of Single Crystals of New Compounds 
With Perovskite Structure 


Fizika tverdogo tela, 1960, Vol. 2, No. 11, pp. 2728-2732 


TEXT: The essential results of this work were communicated at the Third 
Conference on Ferroelectricity (Moscow, January 1960). The authors grew 
perovskite-type single crystals of PDNi, 37a, 30, (I), PORE, /3TA5 1305 (IT) 


PLCC, /3Nby 305 (III), PRC, 737A, 1305 (IV), and PhZn, /3Nbo 1305 (V) and 


studied the ferroelectric properties of these compounds. First, the crystals 
were subjected to an X-ray examination which showed that all of them had 
perovskite structure with cubic elementary cells. Further, the following 
was found: 
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Experimental molecu- 
lar weight 

Theoretical-experi- 
‘ mental deviation, % 


of New Compounds With Perovskite Structure B006/B056 
Compound 1) Cell parameter, kX 
I 2.3 2) X-ray density 
gt 383.91378-C0 11.6 3) Pycnometrically de- 
III 3356.8} 335.8 |0.3 termined density 
IV 395.4 1383.3 |3.1 4) Theoretical molecular 
wh v s 7 as wei ght 
) 
) 


All X-ray diagrams exhibited a fine structure. Fig. 1 shows the temperature 
dependence of € and tan 6 of the compounds II, III, I, and IV, and Fig. 2 
that.of V. In all cases € and tan 6 have a maximim. As compared to the 
maximum of €, that of tan 6 is always shifted toward lower temperatures, 
which is characteristic of ferroelectrics. A study of the dependence of 
polarization on the direction of the electric field showed that all crystals 
have a dialectric hysteresis. Compound V has a particularly marked loop 
with good saturation, and nearly the same gocd result was obtained for 
II. Fige 3 shows pictures of the loops. The authors thank Professor 
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scussions, and N. i. Parfenova 
A. I. Agranovskaya is mentioned. 
viet references: 


'G. A. Snolenskiy for his interes+ and di 
for carrying out the chemical analyses. 
anne are 3 figures, 2 tables, and 4 Sov 


‘assockanron: Institut poluprovodnikov AN SSSR Leningrad 
: (Institute of Semiconductors of the AS USSR, Leningrad) 


' SUBNITPED: June 1, 1960 


: eek eat | 

Cocanaince " \ Smax: 8, °c 
oe : Legend to Table 2: 9 - temper 
Ree een . Ne : . j 4 i ‘= Sater} 
PbMg,,Nby,Os 7 42 melee Be! 3G ag MNOS ‘ eqbecy 
. PbMyr,, Tas,O5 ‘ : = 98 AO - difference of these 
 PbCo,,Nby, Os = temperatures of the niobaten 

as . and of the corresponding 
-PhCo,,TayOs . . « ~140 tantalates. 
’PBNI,Nby Os : 120 
’ PbNI,, Tas,O3 , _ —180 
bia Nby,Os Me : vee be 4-140 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206030003-7" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206030003-7 


Yee tae 


86427 
s/181/60/002/011/011/042 
3006/3056 


ae . Lt 
-Legend to Fig. 1: 1) €(%), 2) tan 6 = £(%) of II, f = 1 ke/sec 
zi : 3) e(t), 4) tan 6 = f(t) of IIT, f =1 =" 
: 2 E(t of I ,f = 450 ke/sec 
i : 6) et of IV, f = 1 ke/sec 
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1. Institut poluprovodnikow AN SSSR, 
(Vacuum apparatus) 
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ALS ROO E194/E154 


AUTHORS ;: Myl'nikova, I.Ye., and Bokov, V.A. 


TITLE: The growth of single crystals of Pb, NiNbo0, and 
PbzMENb 09 and their electrical properties 


PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika, 
no.G, 1962, 6, abstract 6 B29. (In the Symposium 
‘Rost kristallov' (Growth of crystals), T.Z., 


Moscow, AN SSSR, 1961, 434-446. Discussion, 501-502). 


TEXT: The growth of single crystals of Pb3NiNbo0g and ae 
Pb3NgNb209 by the method of crystallization from solution B 
confirmed the possibility of producing a single crystal of such 
complex composition. Growth conditions of both kinds of crystal 

were investigated and crystallization conditions favourable to 

the growth of crystals of isometric form were selected. The 
electrical properties of the single crystals are in good 

agreement with the results obtained for polycrystalline specimens 

of these compounds. Investigations of the electrical properties 
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of single crystals of Pb3NiNbo0g confirmed the data of 
Smolensky and others concerning relaxation and ferroelectric 
effects in this compound, Investigations with both kinds of 
nonocrystals show that these Compounds have no definite point P 
of ferroelectric phase transition. It is supposed that in the an 
region of temperature where the permittivity is maximum the 
possibility of relaxation of domain boundaries is not excluded. 

4 literature references. 


The growth of single crystals ... 


Fabstractor's note: Complete translation. } 
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AUTHORS: Myl'nikove, Ie Yeo, and Bokov, V. A. 

TITLE: Preparation and electrical properties of Ph NiNb,0, 
and Pb,MgNb,.0, monocrystals 

SOURCE : Akademiya nauk SSSR. Institut kristallogrofii. Rost 
kristallov, ve 3, 1961, 438-446 

TEXT: The authors report on the preparation of Pb NiNb,0 > (I) and 


Pb, MgNb 0, (II) monocrystals and.measurements of their dielectric pro- 


perties. Polycrystals of these compounds were first prepared by a group 
working under G. A. Smolenskiy (Ref. 1: G. A. Smolenskiy and A. I. 

Agranovskaya, Zhur. tekh. fiz., 28, no. 7, 1491, 1958; Ref. 2: G. A. 

Smolenskiy, A. I. Agranovskaya, S. Ne Popov, Fizika tverdogo tela, 1, 

noo 1, 167, 1959) at the Laboratorya ferritov i segnetoelektrikov Insti tuta 
poluprovodnikov (Laboratory for Ferrites and Ferroclectrics of the 
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Institate for Semiconductors)> The two compounds have a perovskite 
structure; they exhibit both ferroelectric and relaxation polarizatione 
in (I) the relaxation polarization is more marked and the reverse is 
true of (II). The temperature and frequency dependences of permittivity 
(€) and of tg § of Pb,NiNb,0, showeds (1) a maximum of € (€ = 


4000) at about ~125°C and 450 ke/a 3 (2) the relaxation type of polari- 
zation and some domain reorientation in strong electric fields. Similar t 


measurements on PhaMgnb 0 o showeds (1) an € = 14700 maximum at 


about -15°C and 1 ke/s 3 ty clear rectangular hysteresis loops, especi~ 
ally at low temperatures} (3) gradual transition to ferroelectric state 
at low temperatures. Dielectric properties of both compounds in mono~ 
crystalline form were very similar to those found in polycrystalso 
Aclmowledpment is made to G. A. Smolenskiy, who directed this work. 

There are 9 figures and 4 Soviet-bloc-referenceso 
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8/181 /61 /003/003/019/030 
44300 (WHYS 136,150) B102/B205 
AUTHORS: Bokov, V+ As and Myl'nikova, I. Ye. 
TITLE: Electrical and optical properties of single crystals of ferro- 


electrics with blurred phase transition 
PERIODICAL: Fizika tverdogo tela, v. 3, noe 3, 1961, 841-855 


TEXT: When investigating ferroelectrics of the perovskite type, G. A. 
Smolenskiy, V. #4. Iaupov, and A. Ie Agranovskaya have found that also other 
complicated compounds have ferroelectric properties. Of these, the compounds 
PEMB, 73ND 9 7595 (I) and PON, 73Nbo 7505 (II) and their mutual alloys have been 


studied most thoroughly. The two compounds show a relaxative shift of the 
maxima of the temperature functions of €& and tan 6, which is quite unusual 
in the case of compounds with ferroelectric properties. I shows no 4 
hysteresis loop near the point of saturation, not even in very strong fields, 
which is also an unusual ébservation. The authors have now studied the 
electrical and optical properties of single orystals of compounds [I and II, 

and give a detailed report on their results. The single crystals were ob- 
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tained by crystallization from a solution at decreasing temperature 
20-40 deg/hr). The crystals were subjected to chemical and X-ray analyses 
using Cok, radiation in the latter). They were found to possess a perovs~- 


kite-type structure with the lattice constants a = 4.03 A (II) and 

a « 4,04 A (1). ‘The pycnometrically determined densities were 8.55 g/cm? 
(II) and 6.12 g/cm? (I), and were somewhat smaller than the values obtained 
by X-ray analysia. The authors examined specimens (0.5 mm)? large and foils 
of ~0.1 mm thickness. €& and tan 6 as aA function of temperature at 

E «= 15 kv/om and different frequencies is shown for I in Fig. 1 and for II 
in Fig. 6. The effect of a change of the field strength (E ) was similar 
to that of a change in frequency: An increase of Ein the case of I and II 
led to a decrease of the maxima of & and tan 6, and in the case of I also 

to e shift of the maxima toward higher temperatures. At low temperatures, 
the single crystals of I showed a nearly rectangular, dielectric hysteresis 
loop which was quickly narrowed down with a rise in temperature. At ~300C 
it was so narrow that it was no longer possible to determine the coercive 
force. Whereas the coercive force decreased quickly with rising tempera- 
ture, and vanished before reaching the zero point, the spontaneous polariza-~ 
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tion likewise decreased with rising temperature; at +80°C, however, it had 
not yet vanished. The reversal of polarity of a single crystal of I xas 
studied, and the result is schematically represented in Fig. 6. The tempera- 
ture dependence of the intensity of birefringence of a polarized single 
crystal of I was also studied. The results are shown in Fig. 7: curve I 
was plotted on heating, and curves 2 and 3 on cooling (without a field). : 
The maximum value of An at -190°C (5+1073) is still smaller by one order of 
Magnitude than tnat of BaTi0,. All specimens of I and II maintained their 


optical isotropy up to -190°C. Application of a field resulted in birefrin- 
gence, the relation An = aE2 being well satisfied at oom temperature, 

The following results have been obtained from a very detailed discussion: 

I and II are ferroelectrics the phase transition of which covers a wide 
range of temperature. This is due to variations in concentration which 

are again due to the fact that the sublattice contains no ions which are 
orientated in octahedral arrangement. The phase transition to the ferro- 
electric state takes place by spontaneous polarization in the individual 
nicrodomains of the crystal. This leads to the formation of very fine 
domains which form larger domains only under the action of an electric field 
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strengths and is unstable. The relaxative properties of the compounds in 
question are due to relaxation of the domain boundaries; this is analogous 
to that occurring in several ferroelectric 8olid solutions. Professor 
G. A. Smolenskiy is thanked for discussions and his interest in the work, 
and N. N.. Parfenova for chemical analyses. I. G. Izmailzade is mentioned. 
The main results of the present work were communicated at the third 
Conference on Ferroelectricity, Moscow, January 1960. There are 12 figures 
_ and 16 referances: 15 Soviet-bloo and 1 non-Soviet-bloc, 


In the case of II, this process is not completed at ordinary usual field i 


# 
ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad (Institute of 
Semiconductors, AS USSR, Leningrad) 


SUBMITTED; July 25, 1960 


gegend to Fig. 1; 1) 100 cps, 2) 1 ke, 3) 10 kc, 4) 60 ke, 5) 600 ke, 
Mc; 
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AUTHORS: _Bokov V. A.» Myl'nikova, I. Ye., Smolenskiy; G. A. 
TITLE: Ferroelectric antiferromagnetica 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, Ve 42, 
noo 2, 1962, 643~646 


TEXT; The authors proved the assumed existence of perovskite-type ferro- 
electric antiferromagnetics at the compounds Pb(Fe )O, and 


2/34 /3/5 


Pb(Fe, jb, 72)0; (the ions in parentheses are located at the octahedral 


sites). The electric properties were measured at Single crystals and the 
magnetic properties at finely ground crystal powder. Results for the 
first compound are shown in the Fig. The second compound has similar 
properties. The temperatures of ferroelectric phase conversion are 178°K 
for PoFes 734/30; and 387-K for PbFe, aiid, 7205 (maximum of €). The phase 
conversion temperatures from paramagnetic into antiferromagnetic state are 
6 f b F ’ 
363°K for P wae owe bie and 143°K for EDER 729% 70° However, all these 
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phase conversions are rather washed out so that the given temperatures 

are only approximate. The Néel temperature of these compounds is much 
lower than in orthoferrites since the former contain a considerable number 
of unmagnetic ions at the octahedral sites. The experimental and 
calculated Néel temperatur s of POF es 13H 7305 (363 and 406°K, respectively) 


are in good agreement. For PDF@, 72Nb, 7205 these values (143 and 276°K, 


respectively) differ considerably owing to the segregation of ions of one 
kind in the sublattice in the case of high "dilution" of the solid solu- 
tion. The relatively small effective magnetic moment of the Fe* ions in 
POP, 7344 1303 (Hose = 4.2 UpYe calculated 5.92 My) is due to the inexact 


extrapolation of the linear part of the 1/KA(T) curve. For PORE 72Nby 103) 
hort * 54 Hp- A residual magnstic moment could not be observed owing to 


the high coercive force. There are 1 figure, 1 table, and 5 references: 
2 Soviet and 3 non-Soviet. The two references to English-language 
publications read as follows: J. Taubokawa, J. Phys. Soc. Japan, 15, 
2243, 1960; Mo A. Gillo, J. Phys. Chem. Solids, 13, 33, 1960. 


Card 2/f 7, 


cornea 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206030003-7" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206030003-7 


$/056/62/042/002/054/055 
Ferroelectric antiferromagnetics B10&6/B138 


ASSOCIATION: Institut poluprovodnikov Akademii nauk sgspr (Inatitute of 
Semiconductors of the Academy of Sciences US=R) 


SUBMITTED: December 17, 1961 


ner to the Fig.: temperature dependences of (1)X, (2) 1/X, (3)€, 
4) tané. ; 
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ACCESSION NR: APO28463 8/0181/6);/006/00L,/121,0/121,2 


AUTHORS; Tutov, A. G.3 MyWl'nikova, I. Ye.; Parfenova, Ne N.j Bokov, Ve As} 
» Kizhayev, S. A. epee tee 


‘TITLE: New compounds in the systens Bi,0,-110,0, (Fo, alt, Ga3+, mn3+) 
“SOURCE: Fizika tverdogo tela, v. 6, no. hy 1964, 120-1242 


a i,0,-Fe,C., Bi 0. «11 0. 0.-G 0. Yn rthorhombi 
; TOPIC TAGS: Bi,0, Fe, 3? 1,0, sa aa 5 8053 Bi, 53 293? orthorhombic 


: crystal, unit cell, cell parameter, magnetization, paramagnetic, antiferromagnetic 


‘ ABSTRACT: The authors have undertaken a study of compounds combining Bi,03 with 


: the sesquioxides of Fe, Al, Ga, and im because of the lack of data on these 
substances. Among iron compounds they obtained Bin03°2Fe,0,. In the Al and Ga 


compounds they synthesized an isomorphous series, Chemical analyses were not made 
(because of small quantities produced) but sinilar formas were assumed (Bi,0 ° 


2a1,03 and Bi,0,°2Ga,03). For Nn, results indicate a composition of Bigs F020; 
The specific gravity ef the Latter erystal (by picnometer is 7.33, of the Fe 
Card 1/2) | 
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mineral 6.81, Single crystals were obtained of all those compounds. Ceramic 
samples were also obtained of the Fe compound. The specific gravity of these 
Samples is 6.53. The Al and Ga compounds formed transparent, rectangular, light 
green prisms. The Fe and Mn minerals proved to be orthorhombic, with cell paran- 


re coy fe) ° 6 ° 
oters of a= 7,88 A, b= 8.40 A, o = 6.00 A and a= 7.7 A, b= 6.52 A, c= 5.78 A 
‘respectively, Magnetization of the Fe compound, measured in a field reaching a 
‘maximum of 8000 oersteds, rises with temperature and passes through a maximum at 
265% before descending, No residual magnetization was observed. This suggests 
‘that at 265 the mineral undergoes a transition from the paramagnetic to the anti-+ 


|, ferromagnetic state. "In conclusion, the authors express their thanks to Professor 


{G. A. Smolenskiy for his interest in the work," Orig. art. has: 1 figure. 


| ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute of Semicon- 
ductors AN SSSR) 


' SUBMITTED: 23Nov63 DATE ACQ: 27Apr6), ENCL: 00 


SUB CODE: PH - - NO REF SOV: 00h | OTHER: O01 
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~ AUTHOR: Smolonskiy, G.A.; Bokov, Vals; Mitsek, A.I, 


Regarding the existence of magnetic and @lectric ordering in crystala 


mposium on Forromagnetisn and Ferroolectrioity held in Loningrad 30 x 
5 June 19637 


SOURCE: AN SSSR, Izv. ,Ser. fiz. ,v.28, no.4, 1964, 614-619 


TOPIC TAGS: forromegnetic ferroelectric materials, perovskite structure, ferromag- 
netic ordering, ferroelectric ordering, BiFeOs, YMn03, YbMn03 
ABSTRACT: The authors point out that there is no basic principle forbidding the 
Simultaneous Aappe and fLorromagnetic Ordering in the samo 
crystal, and the both their own and others', indicating the 
Two of the authors have given 
ly ferromagnetic and forronlectric mater- 
Fizika tvardogo tela ,4,No.6,1095,1962, A. T.Mitsek and G.A,. Sino 
12,3581,1962). These Bubstances are characterized by 4 combined 
electromagnetic Susceptibility tensor relating both the polarization and the magne= 


“heard 2/3 


os 


03-7" 
APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R0002060300 


30003-7 
"APPROVED FOR RELEASE: 06/09/2000 _CIA-RDP86-00513R0002060 


ACCESSION NR: AP4030631 


tization to the @lectric and the magnetic field, Possible interaction Mechanisms  jo- 
tween polarization and magnetization ara: internction of both with the Clastic de- 
formations of the crystal; the influence of electric charge distribution on the fure 
romagnetic exchange interaction; the influence of electric charge distribution on 
the electron orbits, and therefore on the Spin-orbit coupling, Particularly favyor- 


are complex crystals with the perovskite structure containing transition metals and ~ 
ions having an unshared 6s electron pair, Pb (Fe /3W} /3) 03 and Pb (Fe} /2Nb) 2) 03 were 


when it has at least two magnetic nearest neighbors, gave results in reasonable age 


‘larly from its behavior in certain solid Solutions, that the antiferromagnetic Bie 
Fe0g might be ferroelectric. The low resistivity of this substance, however, can 
\ 
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Give rise to errors Hi 
. Gh frequency electrical measur: 
: enents ~ 5 
a ais that BiFeQg is not ferroelectric, The fics ie ey 
ee oie were found to be antiferromagnetic, with Neel pounta’ b ee 
@ of liquid nitrogen, Orig.art.has: 40 formulas, 3 figures and : ae inal 
able. 
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(Ceremic piezoelectric elements} Keramicheskie ptezo- 
elementy. Leningrad, 1963. 19 p. (Leningradskiy dom nauchno- 
tekhnicheskoi propagandy. Seriia: Elektricheskie metody obra- 
botki materialov, noe2) (MIRA 17:9) 


CIA-RDP86-00513R000206030003-7" 


APPROVED FOR RELEASE: 06/09/2000 


"APPROVED FOR RELEASE: 06/09/2000 mite Sydiscenhenab cloak tsttraree 7 


Gong Ew?(1)/epa(s)-2/eEc(t)/exc()= Sabie “Tr (6)/hi/550/ 
Roce oxo} ailen) Asin (ados/RADile) /ESNC1)/RAEM(t) 0G. 


ACCESSION HR AP4046616 $/0181/64/605/010/ 3938/39 


Bokov, Vs A. Kizhayey, S, A.j Hy*i'’nikovs, I, Yee: Ts 


ayanuseteetecte ne “magnetic. ‘propertios or eee ee 


SOURCE 1 “Pigdka tverdogo. tela,. Vs. 6,5. Hes. 10, 1964, 3038-3045... 


TOPIC TAGS 3: single crystal. Rrovth, laad cobalt tungstate erystal 
iperovakite typs structure, ferroelectric crystal, anti ferroelectric 
* lerystal, paramagnetic crystal, phase transition 


,  aeeaer PbCo, by] HW, /293 siagia trystals were grown fren 

imolten PDO, and “E ehh crystal structure, and electric and mag 

- properties were determined and comparad to thoas of PoHay f3 Yh, 

; whi ch ia tha only known stable antiferroslactric of the A 
‘gaties of compounds. Tha Reyay powder pattarna indisated a 
itype structura with a rhombic unit call at soon tempo ratyye 

-tbie eall at 500, with ordered distribution of Co*” ong Hee 

- temperature dependance of tha dislect rie comstant of larga 
tala showad a naxinum at 32c, corre’sponding to the trsnsie*ie 
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SSIiON NR}. AP4046616 
iparaelectric {eubic) phasa to the antiferroelactric (rhembic) phase, 
‘This maximum shifted toward lowar tenparaturaes on application of an 
iinereasing constant electric Field, Tha obsarvad doubie hyateresia 
loops in thea antiferroalactrie phase, 1,9,, at low tamperaturss3 
Abalow -100C} whan strong electric fiel ; 
with an induced transition-from-the -antiferroestectrie inte the ferre~. 2 soe: 
elantric state, Tha double hystaresis loop was gradually transformed | 
into a anormal loop when temperature was. decreased further to -193¢, 
iThe transition point 


into the ferroelectric state in the absanea of 
field waa datarmined to ba =206C, 


da ara applied, was correlated 


a 

The "erltical” field, ae which tha 

~hystearasla loop disappoars,; was shown to dacraase with decreasing | | 
temperature, The transition into the ferroslectric state in a strong | 
@lectric field is possible because of a small difference in the free 
energies of both states, The antifsrroslectric state is more at 


table 
ality Oj athau tw PbC; 77 Mi 7 9057-81 nGs_no_dowble-loop.was-ob=—— 
th ofa Tha tonperature dependence of ‘the apscific mag- 
etic suscoptibilit; of PbCoyy2 Wy 7203 could not. te correlated with tha. 


ppearance of-antiferroelectricity, although aidaviation:fron-tha 12 
Curle-Waoisa lav. was noted-below.<1000C,°" iThe absentee of magnetie-phsaa iu 
SeOeVeions. wa e poedyiae least inithe temparctute range above -~1966,.. 
t ‘ OBE EN a ; ae oe ee ed 
ey : Pittk fbb ed SP aTS SN vende a 
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BOKOV, V.A.; ROMANOV, V.P.; CHEKIN, V.V. 


Mossbauer effect on snit9 nuclei due to the ferroelectric phese 
transition in the solid solution Ra(Ti, 2, Sn, 3)0,. Fic. tver, 
tela 7 no.6:1886-1888 Je 'os, ~ (MIRA 1826) 


1, Piziko-tekhnicheskiy institut nizkikh temperatur, Khartkoy i 
Institut poluprovodnikov AN SSSR, Laningrad, 
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L 6463-66  EWT(1)/EWP(e/EPA(s)-2/EWI(m)/EWP(i)/EPA(w)-2/BWP(4)/S0P(b) __ DIAAP/ 


PAC NR: APSO25259 IdP(cy JD/WH SOURCE CODE: _JyR/0386/65/002/004/0186/0189 |. 
ww a Way wy : i. | 

AUTHOR: Chekin, ¥. V.; Romanov, Ve P.; Verkin, Be Ie; Bokov, Ve As yi” Se 

me me Fee GS 
ORG: _Physicotechnical Institute of Low Temperatures, Academy of Sciences UkrSSR 52 
(Fiziko-tekhnicheskiy institut nizkikh temperature uaa Te nauk UkrSSR) SiR es 
tps be, : 
‘TITLE: Chanse in the probability of the Mossbauer effect on jntie impurity nuclei in 
the ferroelectric Pp hase transition in i 14 


0) : 
SOURCE: Zhurnal eksperimental.'noy i tedreticheskoy fiziki. Pis'ma v redaktsiyu 
(Prilozheniye), v. 2, no. 4, 1965, 186-189 


TOPIC TAGS: Mossbauer effect, ferroelectric effect, phase transition, barium titanate 
impurity centsr, tin containing alloy,’ 


ABSTRACT: This is & lcontinuation of earlier work (FIT v. 7, 1886, 1965), where it was 
assumed that the phase transition in solid solutions of the Ba(Tig.,e5N9,2)03 system is 
considerably spread out. In the present study, the authors have ‘investigated the pro- 
bability of the Mossbauer effect on Sn?19 impurity nuclei in the Ba( Tig.995N9.01) 0a 
system near the ferroelectric phase-transition temperature. The introduction of so 
small an amount of tin impurity into barium titanate does not change its ferroelectric 
properties noticeably, but at the same time makes it possible to measure the resonance 
absorption of 23,.8-kev 7 quanta by the Sn229 impurity nuclei. The samples were pre~ 


| pared by standard ceramic technology, using tin oxide enriched with Sn?" to 65.1%. 


The measurements were made with a setup in which the absorber was driven at constant 
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Fig. 1. Temperature dependence of the 
relative Mossbauer effect probability 
(1}, dielectric constant (2), and 
dielectric loss tangent for the system 
Ba(Tip gS 9 )03- 
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speed by means of a mechanical cam drive. The y-quantum source was magnesium stannide 
~18 mg/cm thick. Measurements were made of the temperature dependence of the rela~ 
tive Mossbauer-effect probability (1), of the dielectric constant (2), and of the di- 
electric loss tangent (3) for the system Ba(Tip,995N9.03)03 (Fig. 1). The relative 
probability of the effect was determiried from the ratio of the areas of the absorption 
spectra at the given temperature to the area of the spectrum at the Curie temperature, 
the value of vhich (Tg = 390K) was chosen to correspond to the maximum of the dielec- 
tric constant. It is seen from the figure that the relative Mossbaver-effect pro- 
bability decreases quite sharply on approaching the Curie point from the paraelectric 
region, passes through a minimum, and then begins to grow with decrease in temperature 
in the usual manner. This singularity can be attributed to the temperature dependence 
of the frequency of the anomalous optical branch. A comparison of the results with 
earlier measurements (Bokov, Romanov, and Chekin, FTT v. 7, 1886, 1965) confirms the 
previously advanceé hypothesis that the phase transition in solid solutions of the 
2) system is considerably "smeared." Authors thank Professor G. A. 
e -continvous interest in the work, Candidate of Technical Sciences I.E. 

reparing the samples, and L. I. Kazakevich for help with the messure~ 
ments. Orig. art. hasg 1 figure. WSS 
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; SOURCE: AN SSSR. Izvestiya. Ser.fizicheskaya, v.29,n0.6 
TOPIC TAGS: ferresiectric material, antiferroalectri 
| ferromagnetic material, perovskite structure, lead c 
| Compound, tungsten ecmpound, single erystal a: 
7 = 


2/ 

ABSTRACT: The authors have grown single ec ds of PaOon -We, a0 
| cooling a solution in PbO from 1200 te GO0C% ne sho peg ogee 
| X-ray diffraction measurements with powders of the sinsle crystals 
i-gave values of the lattice constants in agreement with “abt 

for polycrystalline material by V.C.Filip'av and Ye.G.Fase 

tallografiya 9,293,1964), The materdal has the mrovsrite s 
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and the symmetry 1s rhombohedral at 26°C and cubic aj 
electric constant was found to have a maximum at 326 
exhibited slight temperature hysteresis and wes shift 
temperatures by application gf en Slactric A. 
stant curve had a imee at 68°K and the ioss tans 
SO". With thin (50 micron) plates, double hyste 
Served below -100°C in fields of the order 
Sis loops were sin 
ead that the matert 
trie @ at 32°C and frog 
the ferroalectric state at 689K. The ar 
hary hysteresis loops ubove the lerreslectric trans 
is discussed, Tha Magnetic susceptibility was measu: 
from the Curie-Weiss law indicate that the matertal beccce: 
romagnetic at sufficiently low temperatures, Orie ert has: 
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|-rovskite structuye. The lattice has a cubic cel) with a parameter a = 4.250 * 02001 


LE 1076066 ENT (1) /ent (m)/t/eve(t)/eup(b). 1JP(c) _ID/3N/66 ea dae 
ACC NR; pA Mife { Vi ( ) SOURCE COpE: UR/0181/65/007/009/2863/2871 


eh ae Yh A Ca oof 
| AUTHOR: Kizhayev, §, A.; Tutov, A. G.; Hokov, V, A, oe 


~ 


ORG: Institute of Semiconductors AN Ss¢ 
; SSSR) 


SR, Leningrad (Institut poluprovodnikov AN — 


TITLE: Structure and magnetic properties of T1MnFy 


SOURCE: Fizika tverdogo tela, v. 7, no. 9, 1965, 2868-287) 


TOPIC TAGS: thallium compound, manranese compound, 


fluoride, x ray analysis, crystal | 
Structure, magnetic property 


i 
3: tf 
xing. saturated aqueous solutions of thallium*¥luoride : 
i 
{ 


: and manganese fluoride at 20°C, CuK. and Crk. were used for the x-ray studies with 


It was found that the new compound has a pe- 


; angstroms. The interplanar Spacing and radiation intensities. of T1MnFy are tabulated | 


| for various Miller indices. The mapnétid “cusce tibility of the compound is plotted as 
t map. P * { 
( a function of temperature from 65 to 520°. This curve shows a maximum at 85°K which | 
is apparently due to a transition to the antiferromagnetic state. The authors are 
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a SR a 
ACC NR; AP5022747 bey ; 
why aa 
grateful to G. A. Smolenskiy for interest in the work, and also thank V. B. Mironov, 
A. N.“Lazarev and A'S. “Barsukov for furnishing the specimens. Orig. art. has: 1 
figure, 5 formulas, 2 tables. 
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;ACC NR: AP6000897 SOURCE CODE: UR/0181/65/007/012/3695/3698 
é 
‘AUTHORS! Bokoy, ¥ 


| hes 
PoP ae yatntkova, I. Ye.; Kizhayev, s. ae G2 
Bryzhina, M. F.3d oi any Ne ae 2 


es | eee | 
a ORG? Institute of Semiconductors, AN SSSR, Leningrad (Institut fee 
on jPoluprovodnikov AN SSSR) Angra 


dae Structure and magnetic properties of Bimn0, 
a 


no. 12, 1965, 3695-3698 
t 
i TOPIC TAGS: bismuth compound, manganese 


compound, magnetic property 
Peete abe ea Curle point, ferromagnetic matertal, solid ’ 
;80lution, ferroelectr city 


; SOURCE: Fizika tverdogo tela, v. 75 


ABSTRACT: ‘The authors synthesized the Bimno, 


whiskers, using a technique described elsewhere (FTT v. 6, ie! 
and measured its magnetic properties at temperatures from 55K to room 
temperature at Se ‘* 9.5 kOe. They found Bi 


less Mf 


-7" 
APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206030003 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206030003-7 


Beet 
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;AGC NR: AP6000897 


- { J 
i 


with a Curte point at 110K. The large ferromagnetic moment of Bilno, ae 
is attributed to positive exchange interaction in the chains Minot - 


;O -- Mn a The authors also synthesized solid solutions Bi Ca MnO 


1-x 3 


{with x = 0.4, 0.3, and 0.2, using a standard ceramic technique. An 
{investigation of the magnetic properties of these solid solutions at 
| temperatures from 77K to room temperature has shown that increasing 

"| CaNno,, concentration the paramagnetic Curie temperature decreases. 

ity 


The solid solution BL, 6°85 4Mn0,, has a maximum magnetic susceptib 


at 155K. The drop in the paramagnetic Curie peint with increasing x 
is reiated to a decrease in the distances between ions of the man- 
ganese in all three directions. The existence of the compound BiMnO 


and of solid solutions on its basis offers, in the authors! opinion, 
another possibility of obtaining ferroelectric-ferromagnets. Authors 
thank G. A. Smolenskiy for encouraging this work and for a discussion | 
of the results. Orig. art. has: 2 figures 
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_ ACC NR: AP6003809 ~ SOURCE CODE: UR/0181/66/008/001/0265/0267 


TITLE: Magnetic properties of YMn0,, t 
1 
SOURCE: Fizika tverdogo tela, v. 8, no. 1, 1966, 265-267 


¥ <4 . 
TOPIC TAGS: yttrium’ ompound, ferromagnetism, magnetic susceptibil-. 
ity, single crystal, magnetic moment, temperature dependence, 
neutron diffraction, antiferromagnetism : 


ABSTRACT: In view of the lack of convincing data allowing to con- 
clude the existence of weak ferromagnetism and in YMnO_, the authors 
measured its magnetic properties using single-crystal samples, at. 
low temperatures. The magnetic susceptibility was measured with a 

. Magnetic balance by the Faraday method in the temperature interval 

' from 4.2 to 300K at a maximum field of 13.6 kOe. The apparatus 
employed was described in detail by N. M. Kreynes (Dissertation, IFP, 
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L 21219-66 
ACC NR: AP6003809 ae 


M., 1959). The synthesis of the single crystals was described by 
the authors earlier (FTT v. 5, 3607, 1963). The specific suscepti- = - 
bility decreased slowly with increasing temperature, and no spon- , 
taneous magnetic moment was observed at low temperatures. Nor were 
anomalies observed, characteristic of antiferromagnetic phase 
transitions, on the temperature dependence of the reciprocal mag- 
netic susceptibility. Neutron diffraction has disclosed, however, 
the presence of antiferromagnetic ordering at 4.2K. Judging from 
the values of the lattice parameter, the temperature of the anti- 
ferromagnetic ordering should lie in the liquid-nitrogen range. It 
is concluded on the basis of the data that YMn0; is not a weak 


ferromagnet, but a compensated antiferromagnet. The authors thank 


G. A. Smolenskiy for interest, A, S, Borovik-Romanov for the oppor- -. 
tunity of performing the magnetic measurements at low. temperature g 


__I. Ye. Myl'nikova for supplying the single crystals/® and N. M. i. 
__Kreynes for reviewing the manuscript and valuable remarks. Orig.. 
-: art. hass 2 figures. Eee 
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| ACC NRi _ARGO18577 SOURCE CODE: UR/0181/66/008/006/ 1957/1959 


| AUTHOR: Kizhayev, 8. A. Bokov, V. A. eF 
—— 7 fa 
ORG: Institute of Semiconductors, AN SSSR Ieningrad (Institut poluprovodnikov AY 


| 
| 
SSSR 
| ) \ y' Yi yw | 
| TITLE: ‘Magnetic properties Of PoCoo. sWo. 504 ani BaNig, sWo, 505 
{ 


SOURCE: Fizika tverdogo tela, v. 8, no. 6, 1966, 1957-1959 


TOPIC TAGS: lead compound, barium compound, phase transition, ferroelectricity, 

antiferroelectricity, magnetic moment, magnetic susceptibility, ferromagnetism, anti- 

ferromagnetism , ones nadie anes 
1 


ABSTRACT: This is a continuation of ear er work (Izv. AN SSSR, ser. fiz. v. 2, 
929, 1965) where it was found that PbCoo.sWo.503 (I) has two phase transition points 
connected with electric ordering, becoming antiferroelectric at 305K and ferroelec- 
tric at 68K. The present study was made on this substance at low temperatures and 
also on BaNig.sWo.s505 (II) at liquid-hydrogen tempe-atures, since the latter had no 
magnetic phase transitions above room temperatur:: The measurements were made with 
apparatus desuribed by N. M. Kreynes (Dissertat>.. Institute of Physics Problems, 
Moscow, 1959). In the case of I the magnetic suan::tibility goes through a maximum 
at OK. At this temperature a spontaneous magnetic moment is produced, amounting to 
0.15 G-cm*/g at 4.2K. In the case of TI, the suscsptibility has a maximum at 55K and 
no spontaneous magnetic moment was observed. It is concluded from the magnetic mea- 
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ral 
surements that II becomes antiferromagnetic at 55K, and I becomes at 9K antiferro- 
magnetic with weak ferromagnetism. The Neel temperatures of II and I are 17 and 9K, 
respectively. The results show that I below 9K is simultaneously ferroelectric and 
weakly ferromagnetic. This points to the existence of a new type of perovskites with 
both electric and magnetic ordering simultaneously. The authors thank G. A. Smolen- 
skiy for interest in the results, A. S. Borov. 


emperatures, 
for preparing the samples. Orig. art. has: 2 figures and 1 
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